Optimizing access to HIV pre-exposure prophylaxis (PrEP), an evidence-based HIV prevention resource, requires expanding healthcare providers' adoption of PrEP into clinical practice. This qualitative study explored PrEP providers' firsthand experiences relative to six commonly-cited barriers to prescription-financial coverage, implementation logistics, eligibility determination, adherence concerns, side effects, and anticipated behavior change (risk compensation)-as well as their recommendations for training PrEP-inexperienced providers. U.S.-based PrEP providers were recruited via direct outreach and referral from colleagues and other participants (2014)(2015). One-on-one interviews were conducted in person or by phone, transcribed, and analyzed. The sample (n = 18) primarily practiced in the Northeastern (67%) or Southern (22%) U.S. Nearly all (94%) were medical doctors (MDs), most of whom self-identified as infectious disease specialists. Prior experience prescribing PrEP ranged from 2 to 325 patients. Overall, providers reported favorable experiences with PrEP implementation and indicated that commonly anticipated problems were minimal or manageable. PrEP was covered via insurance or other programs for most patients; however, pre-authorization requirements, laboratory/service provision costs, and high deductibles sometimes presented challenges. Various models of PrEP care and coordination with other providers were utilized, with several providers highlighting the value of clinical staff support. Eligibility was determined through joint decision-making with patients; CDC guidelines were commonly referenced but not considered absolute. Patient adherence was variable, with particularly strong adherence noted among patients who had actively PLOS ONE |
Introduction
Approximately 45,000 Americans are newly infected with HIV every year [1] , highlighting the need to expand the menu of prevention options routinely offered to at-risk individuals in medical care. Oral antiretroviral pre-exposure prophylaxis (PrEP) has been shown to be a well-tolerated and effective method of protection in multiple clinical trials and demonstration projects [2] and should be included among the health services provided to patients at risk for HIV due to sexual behavior, injection drug use, or both. In 2014, the U.S. Centers for Disease Control and Prevention (CDC) published comprehensive clinical practice guidelines to support the provision of PrEP [3] and in the 2015 updated National HIV Prevention Strategy, "full access to comprehensive PrEP services" (p. 3) for people at risk for HIV was highlighted as 1 of 4 key areas of critical focus [4] .
Despite the push for PrEP implementation by federal health authorities [3, 4] and growing consumer demand [5] , uptake by medical providers has been slow. Recent surveys of U.S. primary care providers and HIV specialists have generally indicated moderate-to-high awareness of PrEP but low rates of actual prescription of PrEP [6] . A number of theoretical and practical barriers to providing PrEP have been reported by providers, with the following six being especially prominent: uncertainty about financial coverage/reimbursement for PrEP-related costs (Barrier 1); logistical concerns around PrEP implementation, including the burden of ongoing laboratory testing and time required for risk and adherence counseling (Barrier 2); challenges with determining patient eligibility, including anticipated difficulty applying risk criteria and eliciting an accurate sexual history from patients (Barrier 3); concerns about patient adherence to daily medication and follow-up appointments (Barrier 4); discomfort exposing otherwise healthy individuals to potential medication side effects when other prevention options are available (Barrier 5); and apprehension about patients increasing their risk-taking behavior with PrEP use (i.e., risk compensation; Barrier 6) [7] [8] [9] [10] [11] [12] [13] [14] .
Providers who have firsthand experience prescribing PrEP are a largely unstudied population possessing critical insight that may help PrEP-inexperienced providers overcome barriers to prescription. In the current qualitative, interview-based study, we explored PrEP implementation among early-adopting U.S. providers, probing specifically for how the six commonly cited prescription barriers and others were experienced and addressed. Additionally, we sought recommendations from these early adopters about content to include in PrEP educational trainings targeting PrEP-inexperienced healthcare providers. Most of the providers interviewed were infectious disease specialists practicing in university-affiliated medical centers or hospitals in the Northeastern or Southern U.S.; thus, their insights may be especially informative for PrEP implementation and training in similar contexts and be adaptable to other healthcare and geographic settings.
Methods

Participants
Twenty-eight English-speaking U.S. healthcare providers with PrEP prescribing experience and/or expertise were invited to participate in the study via email or in-person outreach by the K01-MH103080 (SKC) and the Yale University Center for Interdisciplinary Research on AIDS (P30-MH062294). The efforts of SKC, KU, and DSK were supported by the NIMH via Award Numbers K01-MH103080 (SKC), K01-MH093273 (KU), and K23-MH098795 (DSK). Additional support was provided through the Harvard University Center for AIDS Research (P30-AI060354), funded by the National Institutes of Health (http://www.nih.gov). The content of this article is solely the responsibility of the authors and does not necessarily represent the official views of the NIMH or the National Institutes of Health. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.
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principal investigator (PI: SKC; 5 providers), email outreach by co-authors (18 providers), or email referral from other participants (5 providers). Of these, 22 responded to the invitation expressing interest and 20 were ultimately interviewed. Six providers were unresponsive to the invitation and two providers who expressed initial interest cancelled their interview appointments and were unresponsive to follow-up inquiries. Two providers with expert knowledge who participated in interviews were excluded from the current analyses because they had no direct clinical experience prescribing PrEP. The final sample included 18 providers who had previously prescribed PrEP to one or more patients. Recruitment was halted when data saturation was reached for main themes.
Procedure
Interviews were conducted by the PI in person or by phone between September 2014 and February 2015 and lasted approximately 60-90 minutes [M(SD) = 81(10.4)]. Interviews were semi-structured, following a thematically organized guide that included lead questions and follow-up prompts. Primary themes included: PrEP experience, PrEP attitudes and prescribing intentions, patient/provider communication about sex, equitable provision of PrEP, and training experiences and recommendations. Participants were specifically asked about experiences with PrEP initiation, monitoring, and termination, including challenges encountered. Often, the six barriers described above (financial coverage, implementation logistics, etc.) emerged organically in this context, but prompts were used to generate discussion as needed. Training recommendations were primarily offered in response to the interviewer's inquiries about specific content and strategies for a 1-hour, provider-targeted PrEP/cultural competence intervention. In addition to the interview, participants completed a brief questionnaire assessing their sociodemographic characteristics, medical background, and prior clinical experience with PrEP [see S1 Fig] . These self-reported characteristics were solicited to describe the sample and contextualize reported experiences. Participants were offered a $100 gift card as compensation for participation.
All study procedures were approved by Yale University's institutional review board (Human Research Protection Program; HSC Protocol #1308012487) prior to inception. A waiver of participants' written/signed consent for this study was requested and approved because participants' written consent would have linked them to the study, and the principal risk of study participation was the potential harm resulting from a breach of confidentiality. Instead, verbal informed consent was obtained from all participants at the outset of the interviews. Verbal consent procedures involved the PI presenting an overview of the study, reviewing the approved verbal consent form with the participant, and inviting the participant to ask questions and look over a copy of the form prior to vocalizing consent. Providers were informed that the study aimed to explore PrEP attitudes, experiences, and perceived training needs and that data would be used to develop a provider-targeted PrEP educational intervention. Ethical considerations-including confidentiality, risks and benefits associated with participation, and participant rights-were covered when reviewing the consent form. For each participant, the PI signed her own name on a hard copy of the form, indicating she had witnessed the verbal consent, and securely stored the document. Participants were provided with a copy of the consent form for their own records, along with contact details for study personnel and Yale University's institutional review board.
Analysis
Interviews were audio-recorded and transcribed verbatim. Transcripts and field notes were imported into NVivo 10 to support textual data management and analysis. Analysis was guided by the Framework Method, a systematic approach to organizing and elucidating themes from textual data that has been specifically recommended for use within multidisciplinary health research [15] . This method is particularly well suited for the present study given its applicability to both inductive and deductive thematic analysis and the structure it provides to facilitate comparison within and between interviews. The Framework Method encompasses seven stages: transcription, familiarization with data, coding, development of a working analytic framework, framework application, data charting, and interpretation [15] . The PI drafted an initial analytic framework containing codes, or descriptive labels used to define concepts (e.g., eligibility determination), which were organized into broader conceptual categories (e.g., PrEP experience). The framework was subsequently refined through an iterative process, during which she and two co-authors (AIE and LAG) independently coded transcripts (i.e., applied codes to textual data) and then reconvened to discuss, revise, and add new codes. This process allowed for identification and documentation of newly emergent themes. The final multilevel framework was used by AIE and LAG to code all transcripts, with 20% overlap (double-coding) of transcripts to ensure consistency in code application. Coded text was reorganized relative to the prescription barriers and training recommendations and reviewed by the PI, employing NVivo's matrix coding/query functions. This allowed for systematic identification of themes and points of divergence across interviews as well as selection of illustrative quotes. In the Results section that follows, illustrative quotes and other participant-specific data are presented with participant identification number, geographic setting, and number of PrEP patients (Pts.) in brackets.
Reflexivity was sought throughout the process of data collection and analysis. The PI and co-authors involved in coding entered into this research with knowledge of PrEP's efficacy and the shared belief that PrEP should be accessible to people at risk for HIV infection. In conducting the interviews, the PI informed providers of her academic position, that she was not a medical provider, and that she had no ties to the pharmaceutical company that makes Truvada 1 .
The PI sought to pose interview questions in a neutral manner without conveying her personal opinions. To assess the PI's effectiveness in doing so, an interviewer bias code was included in the analytic framework and applied by co-authors to any interview questions in the transcripts that they perceived to have been worded non-neutrally and to have potentially influenced participant responses. In the rare instances that this code was applied, responses were reviewed and excluded as appropriate.
Results
Sample Characteristics
Participant characteristics are presented in Table 1 . Providers ranged in age from 31 to 53 years [M(SD) = 43(8.
3)] and were racially diverse. They were primarily non-Hispanic and male, and nearly half were sexual minorities. Most practiced in the Northeastern or Southern U.S. The most commonly reported practice settings were university-affiliated medical centers and hospitals. Nearly all participants were physicians and most identified as HIV and infectious disease specialists. Clinical experience caring for patients living with and at risk for HIV infection was common. Most participants had prescribed PrEP as part of their clinical practice, and a substantial minority had prescribed as part of a research study (e.g., demonstration project or observational study). Prior experience prescribing PrEP ranged from 2 to 325 total patients, with a median of 6 clinical practice patients among those prescribing in clinical practice (range = 2 to 56) and a median of 145 research patients among those prescribing in a research context (range = 1 to 300). All participants indicated that they were "comfortable" or "very comfortable" prescribing PrEP according to a 5-point scale ranging from "very uncomfortable" to "very comfortable." 
PrEP Experiences
Most participants characterized their overall experience with PrEP positively and were enthusiastic about continuing to offer PrEP to their patients. The six barriers to PrEP prescription commonly reported by providers in earlier research (financial coverage, implementation logistics, etc.) were found to be minimal or manageable with adequate resources among our sample of early-adopting PrEP providers. Barrier 1: Financial Coverage. Providers reported that most PrEP patients obtained coverage for medication costs, typically through private insurance, Medicaid, or pharmaceutical company (Gilead 1 ) patient assistance programs. However, navigating the requirements of these funding sources was often time-consuming and effortful for healthcare teams, and could be discouraging for patients. This barrier was the most commonly cited challenge to PrEP implementation. A few providers had not experienced problems in this realm, but most reported that they or their staff had dedicated significant amounts of time to phone conversations and paperwork in order to establish and maintain coverage. One provider [P9/West/325
Pts.] described his experience appealing a rejected claim as a "bit of a pain in the neck," but conceded that "it's never been a show stopper" and was "nothing out of proportion with what we see on a regular basis with insurance companies." However, another provider [P10/Northeast/14
Pts.] regarded the insurance requirements for PrEP as unusually onerous, recounting a claim that had been rejected by the pharmacy: "You call up and you say, 'Do you need a prior authorization?' And they say, 'No.' And then I've called the insurance, and it turns out that I just have to talk to their pharmacist to let them know I'm an HIV doctor and I know about PrEP. It's this bizarre. . . additional level of scrutiny that isn't-I've never run across it before." Several providers described a paradox whereby uninsured patients could access PrEP through patient assistance programs, but some insured patients, ineligible for patient assistance programs due to their insurance status yet unable to afford their high insurance deductibles, could not access PrEP.
(Of note, interviews were completed prior to Gilead 1 revising the terms of their copay assistance program to allow patients to access their full annual allocation upfront vs. facing monthly restrictions, which has likely improved access for insured patients with high deductibles.) Added costs associated with healthcare visits and laboratory testing sometimes posed problems. One provider [P7/South/47 Pts.] overcame this barrier by negotiating with the local health department to perform laboratory work at cost and directing income from his clinic's insured patients to support the costs of uninsured patients.
Barrier 2: Implementation Logistics. When developing plans for patient treatment and follow-up, providers expressed sensitivity to patients' needs and preferences and sometimes deviated from established protocols in order to accommodate them. For example, a heterosexual female PrEP patient who was trying to become pregnant expressed a preference to see her provider [P6/Northeast/4 Pts.] every month rather than every 3 months as recommended by her provider based on CDC guidelines; consequently, her provider scheduled her for monthly intermittently sexually active by prescribing daily PrEP for the anticipated period of sexual activity, plus 2 weeks prior (for male patients who have sex with men) and 4 weeks after. The provider explained, "I have one patient whose partner lives far away, and they only see each other like every 6 months. And so why take the medication every day [while apart] when you know there is no benefit for taking that medication during that time?" HIV/infectious disease specialists described different models for coordinating PrEP care with primary care providers. One specialist [P11/Northeast/15 Pts.] had primary care providers refer patients to him for an initial in-depth consultation, which could last up to an hour. He felt more capable of accommodating such lengthy appointments and better prepared to answer detailed questions given his experience prescribing PrEP and familiarity with HIV medications from treating HIV-positive patients for many years. After the initial consultation, patients were followed by their primary care providers.
A flexible model of collaboration was described by a specialist [P17/Northeast/2 Pts.] in a community health center at which primary care providers and infectious disease specialists both practiced. She similarly expressed sensitivity to the time constraints of her colleagues in primary care and was willing to accept referrals from them, but was also open to simply providing support as needed if they preferred to prescribe PrEP themselves.
Providers discussed different approaches to developing PrEP care systems within their practice. This often involved cross-disciplinary collaboration and appointment of leaders. One provider [P15/Northeast/6 Pts.] described his clinic's formation of a "PrEP working group," which was "a multidisciplinary team to figure out how we could incorporate PrEP into our practice," and his appointment as the "PrEP champion," who served as "the point person or provider who would lead the initiative on prescribing PrEP." This provider and others talked about the value of having support staff on site. These staff members could educate patients about PrEP, communicate with insurance companies, help patients complete paperwork, schedule and remind patients about appointments, and/or perform risk and adherence counseling, which alleviated provider burden.
Barrier 3: Eligibility Determination. Providers commonly expressed the view that determining a patient's eligibility for PrEP was a decision that did not fall on their shoulders alone. Rather, it was seen as a decision that was shared with the patient. One provider [P5/Northeast/ 56 Pts.] described this joint decision-making approach as "harm reduction, so, try to meet people where they're at. So, I really try never to tell people what to do. I really try to work with them to come up with a plan that's right for them." Another provider [P1/South/150 Pts.] saw his patients as having unique expertise that he as the provider lacked-firsthand knowledge about past risk behavior and intended future behavior. Therefore, he felt his patients were almost better positioned to determine whether PrEP was a good fit for them, stating, "We are giving them a choice. We're empowering them to sort of be their own doctor."
When providers were asked how they determined patient eligibility, many specifically referenced the CDC guidelines or described criteria consistent with the CDC guidelines, including consideration of number, gender, and serostatus of partners as well as epidemiological context. However, providers also described scenarios where they prescribed PrEP to patients who did not meet these criteria. For example, one provider [P3/Northeast/202 Pts.] said, "We don't wait for someone to be at risk. We also offer it to them, like, 'Do you-could you see yourself, in the future, being at risk? Is this something that you could incorporate into your life?' We don't wait. Like, women who are on-starting birth control pills, often will start on the pill before they are at risk for pregnancy. . .I think it should be the same way [for PrEP]." Thus, for this provider, greater emphasis was placed on anticipated future behavior than on past behavior as in the CDC guidelines.
Providers expressed mixed views with respect to prescribing PrEP to the "worried well." Some but not all prescribed in cases where the anticipated benefits of PrEP appeared to be primarily psychological. However, even providers who indicated that they would discourage a low-risk patient from initiating PrEP reported that, barring any medical contraindications such as kidney dysfunction, they would ultimately prescribe if the patient insisted.
Barrier 4: Adherence Concerns. Experiences with patient adherence were variable. Providers noted that adherence was particularly strong among patients who had sought PrEP (self-referred). "Individuals who are actively seeking and using-taking PrEP right now are the extremely highly motivated. . .And these are. . . what we consider as healthcare providers to be 'good patients' because they do as we ask them to do. They come back on time. They remember their appointments. And they're pretty much on top of all of it" [P14/Northeast/4 Pts.]. Another provider [P9/West/325 Pts.] corroborated this impression of strong adherence among selfreferred patients in his clinical practice, estimating that 80% took PrEP "with incredible anal retentive fidelity"; however, he described the remainder as being overwhelmed by the follow-up requirements and "disappearing right away."
A few providers commented that one of the target demographics for PrEP-young men who have sex with men-were often unaccustomed to taking pills or going to medical appointments, and sometimes needed added supports. One provider [P5/Northeast/56 Pts.] estimated that about 30% of his younger PrEP patients missed follow-up appointments, which he attributed to forgetting. Another [P7/South/47 Pts.] noted that the lack of a daily routine among this group contributed to adherence problems, stating, "More than half of my patients who are younger than 25 years old-there's not a single thing in their day that they do at the same time. . . Many of our patients. . . don't know how to even create any degree of structure."
Barrier 5: Side Effects. Providers generally reported that their patients had experienced minimal side effects, with several providers who had fewer (under 10) PrEP patients even reporting no adverse effects. Other providers observed a start-up syndrome involving nausea and/or headaches in a subset of their patients in the first 2 to 4 weeks. More serious symptoms were rare; one provider reported stopping PrEP when a patient exhibited a change in kidney function, which reversed after discontinuation. Providers reported that a small minority of patients opted to discontinue PrEP due to nausea, headaches, or other symptoms (e.g., rash, fatigue), but sometimes offered caveats concerning symptom attribution, such as "Some of the times, in my opinion, it wasn't related to the medication, but they were convinced it was" [P2/ South/147 Pts.].
Barrier 6: Anticipated Behavior Change (Risk Compensation). Providers indicated that most of their patients reported no change in condom use after initiating PrEP. This was especially the case among patients at the two extremes of the condom use spectrum-those who never used condoms and those who always used condoms prior to PrEP initiation. As stated by the provider reporting the highest number of PrEP patients [P9/West/325 Pts.], "We're certainly not seeing people who are having a hallelujah risk compensation effect."
Providers reported both decreases and increases in risk behavior among subsets of their patients. Providers who observed decreased risk behavior attributed the change to patients being more engaged and empowered in caring for their health. One provider [P5/Northeast/56 Pts.] indicated that his patient described it as a matter of accountability, stating, "So just knowing he had to see me every 3 months and that I was going to ask him questions like 'How many people have you had sex with? Are you still using condoms?' He felt like he was a little more accountable to me and therefore was paying a little more attention to his own health."
In the select instances where providers did see increased risk-taking, they reported responding by engaging those patients in supportive, nonjudgmental conversations, reiterating that PrEP in combination with condoms offered more protection than PrEP alone and that condoms were important for protection against other STIs. The providers did not see increased risk behavior as grounds to discontinue PrEP.
Other Barriers. In addition to addressing the six anticipated barriers to PrEP provision, providers identified other challenges related to accessing and engaging priority populations. From the perspective of one infectious disease specialist [P17/Northeast/2 Pts.], "Either the community isn't aware enough about it or their primary care providers are still not talking about it enough, are not confident enough, [or] are not able to answer their questions, so that there's a gate and the gate is really closed off before people actually get to me." Participants perceived additional factors to be interfering with PrEP provision and referral by other providers, including discomfort discussing sexuality and disapproval of patient motivations for seeking PrEP. One participant [P1/South/150 Pts.] believed that provider conceptions of PrEP as a "a gay man's prevention tool" limited PrEP education and provision/referral for patients belonging to other social groups. Participants perceived several barriers to individuals at risk actively seeking PrEP from providers, including lack of PrEP awareness, medical mistrust, absence of existing ties to the medical system, and structural hurdles (e.g., health centers' daily hours of operation failing to accommodate those with less work flexibility).
Training Recommendations
Nearly all providers indicated that they were self-educated with respect to PrEP. Rather than participating in formal training, their knowledge about PrEP was obtained through a combination of reading relevant literature, attending professional talks and conferences, consulting with colleagues, and treating HIV-positive patients with the same antiretroviral medication (Truvada 1 ). As early adopters of PrEP, many of the providers were PrEP educators themselves, leading formal trainings for other providers. They offered a wide range of suggestions regarding content, strategy, and logistics surrounding PrEP training, which are summarized in Table 2 . Sexual history-taking and sexual minority competence were among the topics most commonly raised as training priorities based on the perceived learning needs of other providers. Several participants expressed concern that provider-targeted PrEP trainings were not being widely implemented, with one provider [P9/West/325 Pts.] commenting, "Unless we get a lot more providers trained in how to do this, it is only gonna be well-resourced people who have access to [PrEP] ."
Discussion
To our knowledge, this study is the first published, in-depth qualitative examination of earlyadopting healthcare providers' experiences providing PrEP. Overall, providers described their experience of initiating and monitoring patients on PrEP favorably and were keen to continue prescribing PrEP. They described various models of implementation within and between health centers, including collaboration between infectious disease specialists and primary care providers.
The primary challenge reported was navigating payment for PrEP and associated professional services through insurance and patient assistance programs (i.e., Barrier 1). It is plausible that, over time, administrative demands and complications will lessen, medication costs will decrease, and new funding sources will emerge. Furthermore, as provider uptake increases and regional networks of PrEP providers develop, more experienced PrEP providers could potentially assist new PrEP providers in navigating local systems to facilitate financial access.
Nonetheless, even in the current circumstances, providers were able to overcome financial and other obstacles to prescribing PrEP most of the time. Thus, the six commonly cited barriers were present but manageable (Barriers 1-4) or minimally present (Barriers 5 and 6). Additional It has to be something really quick and effective, because in order to do anything more structured, you're gonna have to select a group of providers who are very motivated. The other thing that's probably helpful is sort of highlighting the ease of prescribing PrEP. . .so the perception doesn't come across as this is a really onerous process. 'Cause I think anything that starts coming across as this is gonna take too much time and this is gonna be really involved, it's gonna be like, you know, I'm not really gonna do this. [P14/Northeast/4 Pts.]
(Continued) challenges were noted with respect to accessing and engaging individuals who were at high risk for HIV acquisition and not currently in care, suggesting a need to scale-up outreach and adjust current health systems to more effectively meet their needs. While the current CDC clinical guidelines are a useful starting point for identifying PrEP candidates and developing a treatment plan, PrEP providers in this study described instances when they deviated from the CDC eligibility criteria or follow-up protocol in an effort to better serve their patients. A recent cohort study reporting that only 61% of men who seroconverted on study would have met the CDC's PrEP eligibility criteria at the preceding study visit [16] corroborates the importance of taking into consideration other factors in approaching PrEP provision beyond those listed in the CDC guidelines.
As communicated by study participants, PrEP provision is distinct from other forms of medical care in which symptoms and treatment course are clearly defined and providers are the designated experts within the patient-provider dyad. Assessment of the appropriateness of PrEP for a given patient may be optimized via a shared decision-making approach, whereby the provider contributes expertise about the medical aspects of PrEP and the patient contributes expertise about his or her behavioral history, intentions, goals, and capacity to integrate PrEP into his or her daily life. In a recent national survey of over 400 infectious disease physicians, this shared approach to PrEP decision-making was preferred over either a patientdirected or provider-directed approach, suggesting its wider acceptability as a model of PrEP provision to be promoted among providers [17] . Ultimately, PrEP prescription is contingent upon both provider capacity and patient interest and may be an ongoing conversation as patients' life circumstances and health preferences change over time [5] . Providers offered a number of training recommendations, with particular emphasis placed on the need for increasing their peers' comfort and competence taking culturally sensitive sexual histories. This is consistent with a recent review of providers' preparedness to implement PrEP, which called for expanding medical curricula and skills-based training on sexual health communication to promote nonjudgmental history-taking with sexually diverse patients [6] . For motivated providers, multiple resources exist to support self-guided learning on this topic through webinars, textbooks, and other methods (see www.lgbthealtheducation.org). However, integrating content about sexual history-taking and sexual minority competence directly into PrEP training programs would extend its reach, potentially increasing the likelihood that people at risk for HIV are identified and offered PrEP as well as enhancing the comfort of both providers and patients during PrEP-related medical visits. Other PrEP training content recommended by providers in our study included clinical evidence, initiation and monitoring procedures, medication dosing and side effects, and HIV epidemiology; providers noted that training content should be tailored according to audience members' medical backgrounds and geographic location. Taken together, these content recommendations may be useful in the development of curricula and evaluation standards for PrEP-related medical education.
Study participants also offered suggestions related to the delivery and logistics of PrEP training. Strategies for engaging providers included empathizing with their workload and emphasizing the feasibility of integrating PrEP within their current practice. Participants suggested that the ease and relevance of PrEP provision could be illuminated by comparing it to similar or more complex medical issues already within their purview (e.g., diabetes, contraception). Participants were generally enthusiastic about integrating audience response technology and medical case discussions into trainings, but expressed mixed views about including audience roleplay and group break-out sessions.
Many of participants' recommendations were rooted in their own experiences as PrEP educators, lending preliminary support for the effectiveness of these recommendations. However, the proposed content and techniques could be further refined by systematically evaluating them in the context of actual training and obtaining feedback from providers who do not prescribe PrEP. Such input, as well as input from current and prospective PrEP patients, could help to identify additional topics to cover and barriers to address. Given that providers in this study were early adopters, their reported experiences were with early-adopting patients, most of whom were men who have sex with men; new challenges to PrEP provision may emerge with patients who are later adopters or belong to other social groups, suggesting the benefit of ongoing research with both patients and providers to update and improve trainings. Programs will also need to incorporate new forms of biomedical prevention as they become available.
It is important to consider that most participants in this study were HIV/infectious disease specialists from the Northeastern and Southern U.S., and recruitment involved specific professional networks. Thus, while many of the participants' experiences may be relevant and informative for other provider populations, they are not intended to be universally applicable across healthcare and geographic settings. As PrEP is increasingly adopted into primary care practices and other medical contexts throughout the U.S., it will be essential to understand the unique challenges experienced in these various settings so that training programs and support resources may be tailored accordingly. Another consideration with respect to our sample is that providers with more positive PrEP attitudes or favorable PrEP experiences may have been more inclined to participate in our study, reducing the likelihood that adverse PrEP experiences were captured in their personal accounts.
The CDC estimates that approximately 1.2 million U.S. adults could benefit from PrEP [18] . To date, research has documented substantial interest in PrEP among priority populations, including men who have sex with men, people who inject drugs, and heterosexual African Americans [19] [20] [21] . Members of these groups have expressed openness to learning about and/or receiving PrEP from a variety of healthcare providers, including primary care physicians, HIV specialists, HIV/STI testing counselors, psychiatrists, substance use treatment providers, emergency room practitioners, and family planning clinicians [22, 23] . Thus, PrEP has a potential role in the practice of service providers across the care spectrum. Maximizing PrEP awareness and access among individuals who stand to benefit the most will necessitate widespread provider education to ensure the capacity for PrEP provision or referral at any point of patient contact within the healthcare system. The insights shared by early-adopting PrEP providers may offer solutions to perceived barriers to provision, quell undue concerns, and establish norms that promote implementation throughout the healthcare provider community.
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